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A negative correla tion was observed between the levels of carbonic anhydrase B and blood pH. These findings suggest that the synthesis or degradation of carbonic anhydrase B isozyme is affected by arterial CO2 tension or plasma HCO-3 concentration. The clinical significance was also discussed in relation to these isozyme levels in red cell.-carbonic anhydrase B and C isozymes; chronic obstructive lung disease; hypercapnia Human carbonic anhydrase (E C 4.2.1.1) has two major types of isozymes designated as B type (CA-B) and C type (CA-C). Immunologically these two types of isozymes do not show any cross reaction with each other (Funakoshi and Deutsch 1970 ) and were genetically controlled by different loci of the gene (Tashian 1969; Deutsch et al. 1972b ). As a catalyzer for the reversible hydration of CO2. the enzyme plays an important role in the transport of CO2 and acid base equilibrium (Dubois 1969; Lindskog et al. 1971; Maren 1971 normal subjects (p< 0.001), while no substantial differences were observed in the levels of CA-C.
Relations between the levels of carbonic anhydrases and Paco2, plasma HCO3 concentra tion and blood pH
The levels of CA-B in red cells were positively correlated to Paco2 and plasma HCO-3 concentration. As shown in Figs 1. and 2. the correlation coefficient showed r values of 0.703 (p<0.01) and 0.604 (p<0.01), respectively. No correlations were seen between the levels of CA-C and the Paco2 or plasma HCO-3 concentration. As shown in Fig. 3 , CA-B level increases as blood pH decreases (r=0.351, p<0.05). Paco2 levels of 45mmHg and plasma HCO-3 levels of 25mEq/liter are considered to be the upper limit of normal ranges. According to Fig. 1 , patients with Paco2 of 45mmHg or higher have higher levels CA-B than those of normal subjects. As shown in Fig. 2 , the levels of CA-B were elevated when HCO-3 concentration increased over 25mEq/liter. anhydrase in the physiological transport of CO, and described the possible influence of the activity of carbonic anhydrase on CO, exchange in the lung tissues. Funakoshi and Deutsch (1971) reported that patients with emphysema had high levels of erythrocyte CA-B, and Lie-Injo et al. (1970) reported that patients with chronic lung disease had a high activity of this enzyme. The present results are in good agreement with these previous studies. Hypoventilation and ventilation/perfusion abnormalities in C.O.L.D. results in the CO, retention and in severe cases give rise to hypercapnia or respiratory acidosis. In C.O.L.D., an adaptive increase in CA-B levels in red cells may well occur in order to meet with an adequate CO, exchange in lungs and tissues. The regulatory mechanism of the levels of carbonic anhydrase in red cells, however, is not well known. As to whether CO, tension in the alveoli affects primarily the carbonic anhydrase levels in red cells is also not well understood.
Our previous report indicated that the esterase activities of CA-B increased
proportionally as the increase of CA-B protein in patients with C.O.L.D., and so "true" specific activity of CA-B enzyme was within normal ranges ). These facts also suggest that an adaptive increase in CA-B protein may occur and CA-B enzyme protein was revealed to be functionally active in these patients. These increases in CA-B levels might depend on the increase in CA-B protein synthesis or the decrease in the degradation of this enzyme protein.
We are at present continuing work along this line to clarify this point.
